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SOME MULTI-COUNTRY EVIDENCE ON THE EFFECTS
OF REAL EXCHANGE RATES ON OUTPUT

Steven B. Kamin® and Marc Klau

Abstract: The simultaneous occurrence of devaluation and recession in Mexico in 1995, as well as
in the East Asian economies more recently, appears to contradict the conventional view that
devaluations are expansionary. Moreover, asizeable theoretical and empirical literature also argues
that, contrary to the predictions of textbook analysis, exchange rate devaluations may be
contractionary rather than expansionary. However, prior statistical analyses of the effects of
exchange rate devaluation on output have been subject to several limitations: (i) they have failed to
distinguish adequately between short and long-run effects; (ii) they have not controlled for the full
range of external shocks; and (iii) they have not considered whether the effects of devaluation might
differ between different regions of the world. The purpose of this paper isto estimate the impact of
devaluation on output for 27 countries while attempting to address these limitations in previous
empirical analyses. We find no evidence that devaluations are contractionary in the long run.
Additionally, controlling for sources of spurious correl ation and reverse causality appearsto mutethe
measured contractionary effect of devaluationinthe short run, although thiseffect remainseven after
these controls are introduced. Finally, while the literature on contractionary devaluation has focused
primarily on developing countries, we found no evidence that this effect is stronger in developing
countries than in industrialised countries.
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Introduction

Thefinancial crisisthat followed Mexico's devaluation of the peso in 1994 reinforced scepticism
concerning the benefits of fixing the nominal exchange rate and raised interest among devel oping countriesin
more flexible exchangerate regimes. Concerns about fixed exchange rates deepened in the wake of the recent
financial crisisin Asia. Fixed exchange rate experiments have been criticised, among other reasons, because
they have encouraged real appreciations that may have restrained growth. In the view of such critics (see
Dornbusch and Werner (1994)), policies geared towards keeping the real exchange rate competitive not only
help prevent balance-of-payments crises, but also encourage output growth. The belief that a competitive
exchange rate encourages exports and hence growth is a fundamental tenet of the conventional wisdom of

macroeconomic management.

However, many devel oping countries havetended to resist deval uation, partly because of concerns
that such a policy would be contractionary, not expansionary. This view derives from the experience of
countries such as Mexico, where, as indicated in Chart 1, real depreciations (declines) of the peso have
consistently been associated with declinesin output, while real appreciations (increases) have been linked to
expansions. Similarly, among the East Asian countriesmorerecently, the collapsein currency valueshastaken
place alongside a sharp slowing of economic activity. The possibility that devaluations are contractionary has
received considerabl etheoretical attention (see, among others, Diaz-Alejandro (1963), Cooper (1971), Krugman
and Taylor (1978) and Lizondo and Montiel (1989)). Asdiscussed further below, many empirical analyses, both
multi-country panel regressions and models applied to individual countries, also support the hypothesis that

devaluation leads to contraction rather than expansion.

If devaluations are genuinely contractionary, this may pose a dilemmato policy-makers seeking
to achieve simultaneously both high output growth and a strong bal ance-of -payments position. However, most
of the prior empirical analyses that support the contractionary devaluation hypothesis are subject to important
limitations. First, most analyseshave not clearly distinguished between short and long-run effects; deval uations
may exert atransitional contractionary influence that gives way to an expansionary effect in the longer run.
Second, many previous studies do not control adequately for shocks that might simultaneously induce

devaluation and economic contraction, leading to a spurious correlation between the two.

Finally, previous studies do not provide a sense of how universal the contractionary devaluation
effect may be. Most case studiesof contractionary deval uation havefocused on L atin American countries, where
resistance to deval uation has been most pronounced. Conversely, on balance over long periods of time, many

Asian countries have kept their exchange rates competitive in order to stimulate export-led growth, although
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the real exchangerate in several Asian countries did appreciate somewhat in the years leading up to the recent
crisis. The question therefore arises as to whether the reason exchange rate policies may have differed in the

two regionsisthat devaluation is contractionary in Latin America and expansionary or neutral in Asia.

Additionally, previous studies have not considered whether deval uations might be contractionary
in developed countries. The literature on contractionary devaluation has generally focused on developing
countries, with theimplicit assumption that the effects of devaluationinindustrialised countriesaremorelikely
to adhere to the conventional textbook model. However, many of the factors underlying contractionary

devaluation (see below) are present in developed as well as developing countries.

The purpose of this paper isto address some of the limitations discussed abovein order to provide
a more complete and compelling test of the hypothesis that devaluations are contractionary, and in order to
distinguish both short and long-run effectsand effectsin different regions of theworld. To that end, an equation
linking output to the real exchange rate for a group of 27 countries - eight Latin American, six Asian and 13
industrialised - isestimated. Theanalysisextends previousresearchin several ways. First, an error-correction
specification is adopted that allows the long and short-run impacts of exchange rates on output to be more
clearly distinguished than in previous panel regressions. Second, the regressions better control for exogenous
shocks - to the terms of trade, world interest rates, industrial country growth or the capital account - that might
lead to spurious correlation between output and the real exchange rate. Finally, the research compares the
response of output to real exchange rates in the three regions - Latin America, Asia and the industrialised

countries.

Section 1 below addresses various explanations for the often observed association of devaluation
and economic contraction, while Section 2 describes previous research on the effects of devaluation on output.
In Section 3, panel dataregressionsfor Latin America, Asiaand the industrialised countries are presented and

compared. Thefinal section concludes.

1. Contractionary devaluation: basic issues

Thetight correlation between the Mexican real exchangerate and real GDPin Chart 1, suggesting
that devaluations are contractionary and appreciations are expansionary, may result from a number of factors.
First, it may reflect the spurious correlation of both the exchange rate and GDP with some third factor. A
downturn in the terms of trade, a reversal of capita inflows or a decline in industrial country GDP may
simultaneously force the authorities to devalue and cause economic activity to decline, even if no direct

connection between exchange rates and GDP exists. Similarly, a loosening of fiscal policy might both
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appreciatethereal exchangerateand stimul ate economic activity, againwith nodirect linkage between thelatter

two variables.

Second, causality may run from output to the real exchange rate rather than vice versa. A large
literature, focusing on the real appreciation that typically accompaniesfixed exchange rate strategies,* suggests
that the expansion of aggregate demand resulting from inflation stabilisation pushes up the prices of non-traded
goods - while tradable prices are fixed by the pegged exchange rate - thereby causing the real exchange rate

Chart 1
Real effective exchange rate and real GDP in Mexi¢o
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Note: An increase in the real effective exchange rate indicates an appreciation.
11990 = 100. 2In terms of relative consumer prices2 Seasonally adjusted.

to appreciate. This, also, could lead to the positive correlation between real exchange rates and output shown

in Chart 1.

Finally, the evidence shownin Chart 1 could reflect agenuine contractionary effect of devaluation
on output. In the conventional textbook model, devaluation is generally characterised as being expansionary
becauseit encouragesthe production of tradable goods.? However, asshown by Diaz-Alegjandro (1963), Cooper
(1971), Krugman and Taylor (1978) and others, this positive effect could be of fset by avariety of contractionary

impacts in the non-tradabl e sector.

Because, in the long run, nominal devaluations are believed to lead to proportionate increasesin

pricesthat leave real exchange rates and economic activity unchanged, analyses of the effects of devaluation

SeeKiguel and Liviatan (1992), Calvo and Vegh (1993), Uribe (1995), Roldos (1995), Mendozaand Uribe (1996) and Kamin
(1996).
2

The literature on the macroeconomic effects of devaluation in industrial countriesistoo voluminous to summarise here. See
Dornbusch (1980) for a survey of relevant models.
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on output have usually been confined themselves to short-run effects (see Lizondo and Montiel (1989)).
Contractionary effects are usually modelled as temporary, the outcome of explicitly transitional processes
following asingle nominal devaluation. For example, devaluation may lead to immediate increasesin prices,
but because it takes time for nominal wages or the money supply to catch up, real wages and/or real balances
may decline temporarily and reduce aggregate demand (Diaz-Algjandro (1963), Cooper (1971), Krugman and
Taylor (1978)). Alternatively, deval uation may |ead to contractionary increasesinthereal valueof tradedeficits
(Cooper (1971), Krugman and Taylor (1978)) or of foreign indebtedness (Cooper (1971), Lizondo and Montiel
(1989)) until trade and balance-sheet adjustments take place. Finally, until price increases return the real
exchangeratetoitsequilibrium level, higher levelsof inflation may depress deposits, |oanable fundsand hence
bank credit (Copelman and Werner (1996)).°

In contrast, the theoretical literature on contractionary devaluation has not addressed closely the
impact of apermanent real devaluation, that is, of (possibly) continuous depreciation of the nominal exchange
rate in order to keep the real exchange rate more depreciated than itsinitial or equilibrium level. On the one
hand, apermanent real deval uation might be expansionary, evenif impact effectsare contractionary, sincemore
timeis provided for tradable production to respond fully to improved incentives. On the other hand, keeping
the real exchange rate persistently devalued may lead to a permanently higher level of inflation, as shown in
Kamin (1996) and Calvo, Reinhart and Vegh (1994), and this could have persistent negative effects on output.

2.  Recent empirical research

Multi-country studies. |napool ed time-series/cross-country sample, Edwards (1989) regressesreal
GDP for 12 developing countries on the nominal and real exchange rate, government spending, the terms of
trade and measures of money growth. He finds that even holding other factors constant, deval uations tended
to reduce output in the short run; hisresultsfor the long-run effect of areal devaluation were more mixed, but

on balance suggested that the initial contractionary effect was not reversed subsequently.

Agenor (1991) uses a pooled sample of 23 developing countries to regress output growth on
contemporaneous and lagged | evel s of thereal exchangerate and on deviations of actual from expected changes
inthereal exchange rate, government spending, the money supply and foreign income. Hefindsthat surprises
in real exchange rate depreciation actually boost output growth, but that depreciations of the level of the rea

exchange rate have a contractionary effect that is not subsequently reversed.

% SeeKaminand Rogers (1997) for amore thorough review of potential contractionary effects of devaluation.
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Finally, Morley (1992) analysesthe effect of real exchange rates on output during 28 deval uations
in developing countries, holding constant the terms of trade, import growth, the money supply and the fiscal
balance. He findsthat depreciations of the level of the real exchange rate reduce output over a period of two

years, but does not test to see whether this effect is subsequently reversed.

Findings from VAR models. The expanding application of VAR models to devel oping countries,
while not focused on the effects of exchange rates on output per se, has yielded relevant information. Rogers
and Wang (1995), Santaella and Vela (1996), Copelman and Werner (1996) and Kamin and Rogers (1997)
estimate VAR modelsfor Mexico, and all find that depreciation shocks to some measure of the exchange rate
(real or nominal, levelsor rates of change) lead to declinesin output. Rodriguez and Diaz (1995) reach similar
results in a VAR for Peru, as do Hoffmaister and Vegh (1996) for Uruguay. Hence, the findings of VAR
analysis applied to individual countries have been consistent with the findings of contractionary devaluation

obtained from panel data estimations.

Limitations of previous research. Notwithstanding the consistency of their findings, the studies
surveyed above are subject to several limitations. First, few of the studies adequately control for the full range
of external shocks that might simultaneously induce deval uation and economic contraction. In particular, few
of thestudiescontrol for reversal sof the capital account, which have been animportant factorinLatin American
devaluations of the 1980s and 1990s.*

Second, few of the studies distinguish clearly enough between short and long-run effects of area
devaluation. In the panel regression studies, tests of the long-run effect have been implemented by summing
coefficients on afew lags of the exchange rate (Edwards (1989), Agenor (1991)); however, this may not be
adeguate if the lagsin the effects of exchange rate changes are quite long, as suggested by Morley (1992). In
many of the VAR studies, it is difficult to interpret whether shocks represent short or long-term effects - for
example, it isnot clear how shocksto the rate of depreciation relate to shocksto the level of the real exchange

rate. Hence, the studies do not fully address the long-term impact of a sustained real devaluation.

Finally, prior studiesdo not determinewhether contractionary deva uation holdsequally indifferent
regions. The VAR studiescited aboveareall for single countriesin Latin America, whilethe panel datastudies

do not subdivide their samples and compare results.

3. Panel regression estimates

Kamin and Rogers (1997) isan exception. They find capital account shocksto be animportant determinant of Mexican GDP,
even o, devaluation shocks also depress output.
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The equation below represents the most basic model estimated in this study. Because thereis a
multiplicity of different theoriesand factorsunderlying the contractionary devaluation hypothesis, theequation
is not derived from a particular theoretical model, but is designed to be sufficiently general to test different
variants of that hypothesis. In essence, the equation is an error-correction model for output, based on the
assumption that output is cointegrated with potential output, so that the output gap represents the error in the
cointegrating vector. Changesin output are induced by non-zero levels of the output gap, as reflected in the
coefficient 4. Positive gaps are expected to depress output, causing 34 to be negative. Asisconventional in
error-correction equations, additional dynamicsin the reaction of output growth to shocks are accounted for by

the coefficient on lagged output growth, 33.

Theadditional contribution of thereal exchangerateto output, if it exists, ismeasuredintwo ways.
First, changesin the real exchange rate may have temporary impact effects on output that dissipate over the
longer term, so that the steady-state level of output isunchanged. Thistemporary, contemporaneousimpact of

exchange rate changes on output will bereflected in 1. Second, to the extent that thelevel of thereal exchange

rate exerts alonger-term effect on output, thisisreflected in 32.

Alog(Y) = Constant + B1*Alog(RER) + B2*log(RER)_1 + B3*Alog(Y)_q + B4* YGAP_;
Y: real GDP
RER  real, end-of-period multilateral exchange rate (up means appreciation)
YGAP: log of output gap (actual/potential); potential GDP calculated by HP filter
A: difference operator

The dataset for the statistical analysis consists of pooled annual data from 27 countries, listed in
Table 1, for the period 1970-96, depending on data availability.® The choice of countriesin the three regions -
Latin America, Asiaand the industrialised world - was determined primarily by the availability of data, both
for the basic variables shown in equation (1) and for the control variablesintroduced in subsequent regressions.
Additionally, the G-3 countries - Germany, Japan and the United States - were deleted from the list of
industrialised countries; their economies are large enough to influence many of the external control variables
introduced below, and hence leaving them in the dataset would complicate interpretation of the estimation

results.

For most of the developing countries in the sample, the data do not start until 1980 or later.
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Finally, the equations were estimated using a "fixed effects’ methodology. This allows the
intercept term to be estimated separately for each country, thereby abstracting from country differencesin

long-term growth performance, even as slope coefficients are constrained to be the same across countries.

Tablel1

Fixed effects panel regressions- OL S, no controls
Dependent variable: A log (Y)

All countries Latin America Asia Industrialised

Alog (RER) 0.057 0.069 0.054 0.037
(5.83) (4.03) (2.16) (2.93)

log (RER)_1 -0.000 -0.005 -0.008 0.021
(-0.07) (-0.40) (-0.79) (1.40)

A log ()4 0.47 0.39 0.48 0.59
(12.15) (4.60) (5.52) (10.99)

YGAP_4 -0.46 -0.45 -0.37 -0.46
(-13.22) (-5.77) (-5.33) (-9.89)

Asia India, Indonesia, Korea, the Philippines, Taiwan and Thailand.

Latin America: Bolivia, Brazil, Chile, Colombia, Ecuador, Mexico, Uruguay and Venezuela.

Industrialised: Australia, Canada, Denmark, Finland, France, Greece, Iceland, Ireland, Italy, Portugal, Spain, Sweden and the
United Kingdom.

Note: t-statistics in parentheses.

OLSestimates without controls. Table 1 presents estimation results for equation (1), both for the
entire pool of 27 countriesand for the three regional subsamples. Asexpected, in all four of theregressionsthe
coefficient on the output gap is negative and significant.® The coefficients on lagged GDP growth are also

significant and of roughly the same magnitude in the different regions.

Turning to the real exchangerate, in all four regressions the coefficient on the contemporaneous
changein thereal exchange rateis positive and either significant or nearly so, indicating that appreciations of
thereal exchangerateraise output growth, and depreciationslower output growth. Hence, theseresultsprovide

further support for the view that devaluations are, at least in the short run, contractionary.

By contrast, the coefficients on the lagged level of the real exchange rate are negative in three of
the four equations, suggesting that, in the longer run, real appreciations lower economic activity and rea
devaluations increase it. This is entirely consistent with the textbook characterisation of the effects of
devaluation. Because the negative coefficients are statistically insignificant and very small in magnitude as

well, they do not provide strong support for the view that devaluations are expansionary inthelong run. At a

In fact, thisresult is predetermined by the manner in which the HP filter calculates trend GDP.
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minimum, however, these results provide no support for the view that devaluation has contractionary effects

in the long run as well asin the short run.

Table2

Fixed effects panel regressions- OLS, controls
Dependent variable: A log (Y)

All countries Latin America Asia Industrialised
Full Reduced Full Reduced | Full Reduced| Full Reduced
Alog (RER) 0.048 0.051 0.027 0.063 0.055 0.054 0.062 0.054
(4.29) (5.17) (2.27) (3.70) (1.89) (2.16) (2.89) (2.83)
log (RER)_1 -0.014 0.001 | -0.015 0.006 0.002 | -0.008 0.012 0.025
(-1.70) | (0.12) | (-0.92) | (0.47) (0.11) | (-0.79) | (0.59) (1.75)
Alog (Y)1 0.44 0.44 0.32 0.34 0.51 0.48 0.51 0.47
(9.79) | (10.94) | (3.37) (3.86) (5.40) (5.52) (8.30) (8.17)
YGAP_; -0.41 -0.39 -0.48 -0.46 -0.38 -0.37 -0.36 -0.37
(-10.25) | (-10.67) | (-5.52) | (-6.01) | (-4.63) | (-5.33) | (-7.29) | (-7.90)
RIR -0.00 0.00 -0.00 -0.001 | -0.001
(-0.66) (0.43) (-0.64) (-1.52) | (-2.73)
A (BUD/GDP) -0.001 | -0.001 | -0.001 -0.002 -0.000
(-1.65) | (-1.71) | (-1.46) (-1.33) (-0.66)
RIRUS -0.000 -0.006 | -0.004 | -0.001 0.000
(-0.69) (-253) | (-2.33) | (-0.62) (0.29)
log (TOT) 0.01 0.04 -0.01 0.01
(1.23) (1.99) (-0.69) (0.27)
A YGAP* 0.13 0.19 0.24 0.18 0.13 0.20
(2.43) (4.41) (1.59) (1.57) (2.46) (4.36)
A (KA/GDP) 0.001 0.001 0.000 0.001 0.001 0.001
(1.79) (2.23) (0.24) (0.86) (2.23) (2.69)

Note: t-statistics in parentheses.

Finally, the results shown in Table 1 lend some very weak support to the possibility that, in the
short run, devaluations are more contractionary in Latin Americathan in Asia or the industrialised countries.
This might, in principle, help to explain why Latin American countries have been more reluctant than Asian
countries to keep their exchange rates competitive. However, differences in coefficients do not appear to be

statistically significant, so distinctions between the regions probably should not be overemphasi zed.

OL Sestimateswith controls. Whilethe aboveresultsappear to support the contractionary short-run

effect of devaluation, this finding could, as discussed in Section 1, reflect the correlation with devaluation of
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external shocks omitted from the equation. Table 2 indicates the results of estimating the panel regressions

when two different sets of additional explanatory variables are added as controls.

Thefirst set of controls comprises proxies for domestic monetary and fiscal policiesthat might be
correlated with changesin exchange rates. Asameasure of monetary policy, the real short-term
interest rate, RIR, was used.” Asameasure of fiscal policy, the change in the ratio of the cyclically adjusted
government budget balance to GDP, D(BUD/GDP), was employed. Because cyclically adjusted budget
balances are not available for a wide range of countries, we estimated these ourselves as the residual in
regressions - country by country - of the actual budget balance on a constant term and the output gap.

The second set of controls employed in the regression for output growth is intended to capture
external shocks: real US three-month Treasury hill interest rates, RIRUS, (an important determinant of capital
flows); the terms of trade, TOT (export prices/import prices); changes in the weighted output gap of the G-3
countries, AYGAP*; and the change in the ratio of the capital account to GDP, A(KA/GDP).?

For each region represented in Table 2, the results of two equation specifications are shown:
estimates of the "full" equation specification, where all the control variables are entered, and estimates of
"reduced” equations, wherecontrol variableswiththeleast statistically significant coefficientshave been del eted
progressively from the equation. The coefficients on the control variables, while often not statistically
significant, are usually of the expected sign. In most of the regressions, increases in domestic and US rea
interest rates depress output growth while improvements in the terms of trade boost growth. In al of the
regressions, increasesin the budget surplus - atightening of fiscal policy - reduce output whileincreasesin the

G-3 output gap and in capital inflows raise output.

The introduction of the control variables does not appear to exert a systematic influence on the
estimated effect of devaluation on growth. Focusing first on the "full" equations, only in Latin America does
the size and significance of the coefficient on the contemporaneous change in the real exchange rate drop
substantially; in the "al countries* and Asia regressions, this coefficient remains largely unchanged, and it
increasessubstantially inthe"industrialised countries" equation. Inthe"reduced equations’, whereinsignificant
variables have been progressively deleted, the coefficient on the contemporaneous changein thereal exchange

rate is positive and significant in every case. Hence, with the possible exception of Latin America, the finding

High and variable inflation rates in some of the countries make the nominal interest rate an unreliable measure of monetary
tightness. Additionally, thefact that many countriesin the sampletarget some measure of theinterest rate (either real or nominal)
makes the money supply endogenous and hence also an unreliable measure of monetary policy. We recognise, however, that in
countries with controls on nominal interest rates, the real rate may not be an adequate measure of monetary policy.

The capital account is defined implicitly in the accounting relationship:

[current account] + [capital account] = [change in international reserves].
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of acontractionary effect of devaluation in the short run does not appear to reflect merely aspurious correlation
of devaluation with adverse external shocks.

Similarly, introduction of the control variables doesnot appreciably changethe estimated long-run
effect of devaluation on output, as measured by the coefficient on the lagged level of the real exchange rate.
While this coefficient is measured as negative and nearly significant in the "full" version of the"all countries’

regression, thisresult is obviously far from robust, as deletion of insignificant control variables

Table3

Fixed effectspanel regressions- TSLS, controls

All countries Latin America Asia Industrialised
Alog (RER) 0.043 0.031 0.092 0.038
(3.15) (1.15) 1.74) (1.22)
log (RER).1 -0.003 -0.008 0.004 0.022
(-0.46) (-0.46) (0.42) (1.40)
Alog (Y).1 0.45 0.29 0.50 0.47
(10.75) (3.05) (6.02) (7.73)
YGAP_1 -0.40 -0.43 -0.51 -0.37
(-10.49) (-5.24) (-6.61) (-7.64)
RIR -0.001
(-3.22)
A (BUD/GDP) -0.001
(-1.54)
RIRUS -0.004
(-1.61)
log (TOT)
AYGAP* 0.20 0.20
(4.57) (4.04)
A (KA/GDP) 0.000 0.002
(0.72) (2.41)

Note: t-statistics in parentheses.

causes this coefficient to become positive. Moreover, the coefficient on the lagged level of thereal exchange
rateis positive and nearly significant in the "reduced" version of the equation for the industrialised countries,

but very small and highly insignificant in the equationsfor Latin Americaand Asia. Insum, introduction of the
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control variables serves, if anything, to strengthen the view that the real exchange rate exerts no significant

effect on output - either contractionary or expansionary - in the long run.

TSLS estimates with controls. Finally, to control for feedbacks from the left-hand side - output
growth - to the contemporaneous change in the real exchange rate (as discussed in Section 1), the capital
account and the budget balance, the "reduced" equationsin Table 2 were also estimated with Two-Stage L east
Squares (TSLS), as shown in Table 3.° In the "all countries' equation under TSLS, the coefficient on the
contemporaneous change in the real exchange rate - that is, the estimated short-term effect of devaluation -
drops dlightly but remains significant. On the other hand, the significance of this coefficient in the regional
regressions drops dramatically. This suggeststhat animportant factor in the observed correlation between the
real exchange rate and output growth may be not so much a spurious correlation with other shocks (except,
perhaps, in Latin America) but rather feedbacks from output growth to the real exchange rate. Once these
feedbacks are controlled through the TSL S procedure, the significance of the estimated contractionary effect

of devaluation drops accordingly.

It isnot clear why the coefficients on the exchange rate variables are essentially significant in the
"all countries’ regression but not significant in the regiona regressions. A plausible explanation is that
devaluation may genuinely be contractionary in the short run, but that this effect isrelatively subtle and does
not represent a predominant determinant of variationsin GDP growth in any one country. Thisisindicated by
the VAR studies surveyed in Section 2, which suggested that the predominant factors explaining variationsin
GDP were output shocks themselves. Hence, the short-run contractionary effect of deval uation on output may
only be identifiable if consideration is given to a sufficiently large number of countries encompassing awide

variety of movementsin real exchange rates and output growth.

Finally, the estimated long-run effect of devaluation on output, as measured by the coefficient on
the lagged level of the real exchange rate, remainsinsignificant in al of the four regressionsin Table 3. This
further contradicts the possibility that devaluation may be contractionary in the long run, although it aso

provides no support for the conventional view that devaluations are expansionary.

Conclusion

The research described above suggests the following conclusions. First, by employing an error-

correction specification that hel psto distinguish between dynamics and long-run effects, we can say with some

Lagged values of the endogenous variables were used as instruments, along with the other exogenous and predetermined
variablesin the equations.
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confidence that, regardless of the short-run effects of devaluation, there appears to be no evidence of a
contractionary effect in the long run. This represents good news for policy-makers, since it means that
deval uations can be used to achieve bal ance-of - payments obj ectiveswithout sacrificing long-run growth targets.
On the other hand, our results fail to support the conventional or textbook view that real devaluations are

expansionary.

Our second main conclusion isthat even if devaluations are contractionary in the short run, much
of theobserved correl ation between real exchangeratesand output may be attributabl eto feedbacksfrom output
tothereal exchangerate. Inequationsrunning OL Sand without controls, asignificant short-run contractionary
effect of devaluationwasestimatedinall cases. Theintroduction of controlssubstantially reduced the estimated
significance of thiseffect only in Latin Americaand only when all the controls, whether significant or not, were
included; thisis consistent with a prevalent view that Latin Americamay be particularly susceptible to shocks
that simultaneously depress output and induce devaluation. On the other hand, in the non-Latin America
equations, the significance of the contractionary impact effect of devaluation was not much reduced, if at all,
after the introduction of controls. However, this significance declined substantially after the equations were
estimated using TSLS, thereby controlling for feedbacks from output back to the real exchange rate. In sum,
oncetheeffectsof changesin output onthereal exchangerateareeliminated, the measured correl ation of output

and the real exchange rate weakens substantially.

Our third conclusion - and this is subject to differences of interpretation - is that a short-term
contractionary effect of devaluation on growth genuinely exists, but that it is relatively subtle and difficult to
identify, once sources of spurious correlation and reverse causality are controlled for. In the "all countries'
regression, the short-run contractionary effect remains significant, even after control variables are added and
the equation is estimated using TSLS. We attribute the fact that the estimated effect is not significant in the
regional regressions to the possibility that this effect is relatively subtle, accounts for a small portion of the
variance in output growth, and hence can only be discerned (using a panel regression approach) in relatively
large datasets encompassing awide range of variation in exchange rates and output. Infact, itisoftenthe case
that coefficients are estimated to be significantly different from zero in panel regressions with many
observations, but not in regressions for individual regions or countrieswith fewer observations. However, we

acknowledge that more research in this area is needed.

Fourth, the results of this research suggest little reason to believe that devaluations are more
contractionary inLatin Americathanin Asiaor intheindustrialised countries. Oncecontrol variablesare added
and the equation is estimated using TSL'S, the coefficient on the contemporaneous change in the real exchange
rate not only becomesinsignificant in the Latin Americaregression, but its valueis estimated to be lower than
that for both Asiaand the industrialised countries.
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Finally, theliteratureon contractionary deval uation hasgenerally focused on devel oping countries,
with theimplicit assumption that the effects of devaluationsinindustrialised countriesaremorelikely to adhere
tothe conventional textbook model. However, if theresultsin Table 3 aretaken at facevalue, they suggest that,
compared with devel oping countries, deval uationsin industrialised countries are about as contractionary inthe
short run and more contractionary inthelong run. Giventhelack of significance of the coefficientsin question,
aswell astheir high sensitivity to changesin equation specification, it probably would be inappropriate to take
these resultstoo literally. Nevertheless, the results presented in this paper do not provide support for the view

that contractionary devaluation is limited to the developing countries.
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Data appendix

Real gross domestic product.

Log of output gap (actual/potential); potential GDP calculated by fitting HP filter to actual real
GDP.

Real multilateral effective exchange rate (in terms of relative consumer prices), end of year
(BIS calculation).

Real short-term interest rate. Annual average of monthly short-term interest rates, deflated by
contemporaneous monthly changesin consumer prices.

Cyclically adjusted government budget balance as a percentage of GDP.

Real short-term interest rate for the United States (cal cul ated as described above, based on
three-month Treasury bill interest rate).

Terms of trade (export unit value divided by import unit value).

Log of output gap for the G-3 countries (Germany, Japan and the United States).
Average of countries calculated using weights based on 1990 GDP and PPP exchange rates.

Capital account as a percentage of GDP. The capital account is calculated as the difference

between the current account and the change in reserves.

IMF International Financial Statistics, IMF Baance-of-Payments Statistics, OECD
Economic Outlook, BIS and national data.
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